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SUMMARY

The currently prevailing spray program which had also been developed
by the present author suggests to spray fungicides at 15-day interval from
petal fall to late August. This study was conducted to reduce fungicide
spray frequency by extending the spray interval.

To obtain basic data for developing the spray program with extended
spray interval, various experiments were conducted as follows :

1. Dithianon and fluazinam were newly selected for developing the spray
program.

2. By the experiment to detect maximum duration of protective efficacy of
fungicides against white rot, an economically acceptable control efficacy
was revealed to be maintained until more than 30 days in some fungicides
such as azoxystrobin, dithianon and iminoctadine-triacetate.

3. It was revealed that when the two chemicals, azoxystrobin and
iminoctadine-triacetate, which have shown curative activity against white
rot were applied at around late July, the infection frequency and disease
incidence of white rot can considerably be reduced.

4. In the experiment to detect the effect of certain fungicide on the control
efficacy of the fungicides which are to be sprayed latter against white rot
and bitter rot, it was revealed that the fungicide sprayed at late May have
propound effect on the final control of white rot.

5. The experiment to assess the contribution value of individual fungicide
constituting the spray program on the control of major apple diseases was
conducted by comparing the incidence of the diseases at each plot where
the relevant fungicide in each spraying time was omitted and those of the
complete spray plot. In may cases, the omission of one fungicide in the
spray program of 15-day spray interval had little effect on the control of
white rot and bitter rot, However, a few fungicide positively contributed in

the control of the diseases of which case the omission cause the increase
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of disease incidence.

Integrating all of the informations obtained above, 2 spray programs
with 20- and 25-day interval from petal fall to late August were
formulated, and their control efficacy against major apple diseases including
white rot which were obtained by pilot test were compared with that of
the standard spray program with 15-day spray interval. In spite of the
lower spray frequency by two times per year at the program with 25-day
spray interval than the standard spray program, the disease incidences of
white rot and bitter rot in the plot where the former program was adopted
were lower or almost equivalent, varied by the year, to those of the plot
where the latter was adopted. Trials for improving the spray program by
altering the chemicals of 3, 4 and 5th spray were conducted for 2 years. It
was revealed that only a single change of the chemical in the program
resulted in a magnitude effect on the control of the diseases. The spray
program for early or mid-season varieties on which bitter rot is main
target was also formulated by repeated trials for improvement. The
effectiveness of the program on the control of major apple diseases was
demonstrated by farm trial at 17 farms in 2002 and at 54 farms in 2003.
Especially, in spite of extremely frequent rain during the apple growing
season in 2003, no farms have had severe damage by the diseases except
two by Marssonina blotch.

From these results of the experiments, we decided to promote the
program to the farmers in 2004. It can be said that the final goal of this
study in which the frequency of fungicidal spray are to be reduced to less
than 8 times and suppressing the incidence of white rot to less than 2 %
was accomplished. However, it might well be said that the spray schemes

developed in this study have still some room for improvement.
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Table 1. Weather status during the experimental period(2001 ~ 2003)

Mean of Precipitation No. of No. of successive rain(days)

Period temp(C) (mm) rainy days 2 3 4<
2001
526~6. 8 22.0 15 2 0 0 0
6. 9~6.24 20.8 228.5 6 3 0 0
6.25~7. 9 259 83.0 5 2 0 0
7.10~7.24 25.7 100.5 5 1 1 0
7.25~8. 9 279 36.0 8 2 1 0
8.10~8.25 255 405 2 0 0 0
2002
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6. 23~7. 14 21.6 109.5 11 5 0 0
7. 15~8. 16 24.9 436.0 15 1 0 1
8. 17~8. 28 25.6
2003
5. 28~6. 24 209 229.0 7 1 1 0
6. 25~7. 13 21.3 4355 14 1 0 1
7.14~8. 5 23.2 166.5 9 3 0 0
8. 6~8. 22 235 1725 10 2 0 1
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Latent / Disease (%)

100.0

2001 [ Disease
80.0 I . Latent
60.0 |
40.0 |
20.0 |
0.0
—5.266.26-6. 6-6.15-6.25—7. 5-7.15-7.25-8. 5-8.16-8.25-9. 6— NB
6.6 6.1566.25 7.5 7.157.25 8.5 8.16 8.256 9. 6
100.0
2002
80.0 |
60.0 |
40.0 |
20.0 |
0.0
-5.235.23-6. 3-6.12-6.23-7. 3-7.14-7.25-8.17-8.27-9. 6- NB
6.3 6.12 6.23 7.3 7.14 7.25 8.17 8.27 9.6 10.3
100.0
80.0
60.0
40.0
20.0
0.0
-528 528- 6.23- 7.14-  8.5- 8.22— NB
6.23 714 8.5 8.22

Periods of exposure

Fig 1. Disease incidence and latent infection of apple white rot occurred in
every 10-day periods in 2001-2 and 25-day periods in 2003 during the
apple growing season detected by exposure of bagged apple to natural

*NB : not bagged apple for continuous exposure
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20.0 [ Disease
2001 W Latent

15.0 [

10.0

50 [

0.0

-5.235.23- 6. 3-6.12-6.23—- 7. 3-7.14-7.25-8.17-8.27- 9. 6- NB
6.3 6.12 6.23 7.3 7.14 7.25 8.17 8.27 9.6 10.3

< 200
= 2002
% 15.0 |
(]
2
Q 100 [
~
g
£ 5.0
0.0 1 D L 1 D L 1L 4

—5.235.23- 6. 3-6.12-6.23- 7. 3-7.14-7.25-8.17-8.27- 9. 6- NB
6.3 6.12 623 7.3 7.14 7.25 817 827 9.6 10.3

20.0 —

2003
15.0 [

10.0

i B

0.0 ’
-5.28 5.28— 6.23— 7.14-8. 8. 5— 8.22— NB
6.23 714 5 8.22

Periods of exposure

Fig 2. Disease incidence and latent infection of bitter rot occurred in every
10- or 25-day periods during the apple growing season detected by

exposure of bagged apple to natural infection.
#*NB : not bagged apple for continuous exposure
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Fig. 3. Seasonal changes in infection frequency and disease incidence
of apple bitter rot on cv. Jonathan determined by exposure of
bagged apple to natural infection for 10-day interval in 2001
(Daegu).
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dithianone ¥ fluazinam® 2%, 3¥AZE iminoctadine-triacetate +
difenocoazoles, 1#] 1l thZ kAl 2 iminoctadine-triacetateE A A =0 ol &

ofAlo] gk GAlg 71E2 Table 29k #Zt}.

Table 2. Details of the fungicides tested

.. Commercial ai.(%) and Recommanded
Fungicides name type dilution(x)
Dithianon Dellan 43SC 1,000
Fluazinam Fulonside 50WP 2000
Iminoctadine-triacetate+ -
Difenoconazole Samjinwang 15+3ME 1,000
Iminoctadine—triacetate Befran 25SL 1,000

4) AR 13
of APAAL vha] ofA BEAAN AT APl HAo) A 24

©BE Table 3914 HEA BAE 4& AAM] WIS BE 4 Fof



2AE A2 BAAA BWEe Gole 7 AVY AREHE »}E}Lﬂz, &)

ojate] V|Fo g EulW dithianons 79 o|F o X5agyel gy 25

o Aow ey, 53] 7€ 268 = FAAY S BAE AL A
A b go] 23] F7F3ltd (Table 3). Fluazinam%® X &2 37} of$- ok
o 6¢ 2683 7¥ 1199 A= AXFT BAE A P 23

3 I FolE AX A Fo AL Aol7F gldt}l (Table 3).
aAd ARGy wFEFdAE A7 B EEEo] vl vHAl A Ho] A
o] o] F ARGHNE =9 & 5 glAH(Table 3).
Table 3. Seasonal changes in the control efficacy of the selected

fungicides against white rot determined by bagging of the fruits just
prior to and after each spray

Date  Bagg- Disease incidence (%)
sprayed ing  Dithianon Fluazinam Samzin Iminoctadine Untreated
s

I VR
5% 0 10 s0 o0 as A
i T S B
L% w2 e 1 oz %9
e - A RS R
o WOBom BB

a) iminoctadine-triacetate + difenoconazole b) before spray c¢) after spray

olg]dt Mox EuldA dithianon¥ fluazinam< AEHRASH WA oA 2+
FAA4A Aoz yeElutth 2dd o] A9 x7] wAld A= o]t Zo] Y
FAE AL Axsta HH FAE o] gt kAl 28-S gk Al7]o] A S

}\EL
e, Fol olel@ el ola) dolxl Auks YARNE



olH = dFY guide linedl E¥3eH ol IFAE XFst= AxA A=
ARR A7 B A S kAl Faol olal] W Al o] YmTE A kA=
Aoz WAt o5 F A} BAH] dis w2 WAEAIE Jdoernw
AFHR S o] BAstsly] ofdde ARV E Aom AZFEH AT
53] fluazinam= 7|22 o2 AtAolHA vy =

WEz Agef WAl ZrafldMs AHES AS 1dd davt e A
2 AzEo] tg GA AFAA del Ao wAlEI A FA AT

2. AR U oFAle] AEAA A WALy HA

o

AR L P
1) B A %A

AEAA el Mo A E A A FAR AL Aol o3 HAC &

A%t dithianon¥} fluazinam, B4 ¥ WA &3/} & Ho=z <EA

s

so

captan¥} chlorothalonil, kresoxim-methyls A3 3lch & AFA e A%

ANE 89 shedld 8Y Feom 994 & AdbEAE AR 6

ofN
il

iminoctadine-triacetate®} difenoconazole?] ¥FA|¢l Azl &3 EBIA o]wHA <
FAE e E Aog dex 9gE fluquinconazoles HEWA A& 7}

) olE Al AAT 7|&S Table 49+ 2t}

Table 4. Details of the fungicides tested

Commercial a.i.(%) and Recommanded

Fungicides name type dilution(x)
Fluazinam Fulonside 50WP 2000
Captan Captan 50WP 500
Kresoxim—methyl Haevich ATWG 2500
Chlorothalonil Daconil TBOWP 800
pmnoctadine: triacetate” - ymjinwang  15+3ME 1,000
Fluquinconazole Parisad 10SC 500

o5 AktA

Ll

22} e

Jm

3

2

| wel 103] WA A ANA Ads Ay €A

AAATE. F fluaziname 59 3ty 69 Fo T34, captane 59 3}

i

o
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Table 5. Spray schemes for detecting the control efficacy of selected
fungicides against white rot and bitter rot (2001)

Ser. Spray sequence in each plot

No, DAt Sand™ 3 Fu o 3-Cap 3Kre 4Fu  6Chl 8Sam  8Flg
1 410 Thio Thio Thio Thio Thio Thio Thio Thio
2 510 SysM SysM SysM SysM SysM SysM  SysM  SysM
3 5.2 Propi Flua Cap Kre Propi  Propi  Propi  Propi
4 6. 9 Folp Folp Folp Folp Flua Folp Folp Folp
5 6.25 Dithi Dithi  Dithi Dithi Dithi  Dithi Dithi Dithi
6 7.10 Azox Azox  Azox Azox  Azox Chlor Azox  Azox
7 7.25 Imno Imno Imino Imino Imino Imino Imino  Imino
8 &8 10 Tebu Tebu  Tebu Tebu Tebu  Tebu Sam Fluq
9 825 Sam Sam Sam Sam Sam Sam - -

Thio : thiophanate-methyl ; SysM : systhane M ; Cap : captan ; Folp ; Folpet ; Dithi :
dithianon ; Azox : azpxystrobin Imino : iminoctadine-triacetate ; Tebu : tebuconazole ; Sam :
samjinwang ; Flua : fluazinam ; Chlor : Chlorothalonil ; Fluq : fluquinconazole ; Propi :
propineb

Yol AF5E 8 te/tA AT AE 83 Axst=d, 1F o= gk el
o A AE v A9 HF WA aYe vAE dFgFS 4G 59 269
X5 WAEe propineb WAl 3Fe AwAlE Ak A fluazinam}
kresoxim-methyl A2 FolA & AFHXSH @Ho] &35 JAHIIX
captan g FAAE WHEo] 12%E ZFET9 propineb Bt} 53 Ho=
YUelutth (Table 6). 23y @AW WA @3+ oF7F @2} fluazinam¥ captan
M= 'AHe]l I gAHe]  EFETS  propinebRE T $FHL

kresoxim-—methyl<> propineb®} =}o]7}F gl 69 9¥ol&  fluazinam¥}
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folpets Plulg = AFHANFH Y FAEHAE= A Aol7t Ao TAH
WA &3 fluazinamo] 3T 79 109 9= azoxystrobin® chlorothalonil
Lol glojxd Aol ApolZE AATH
89 10¥9+= tebuconazoleth4l #& EBIQ] fluquincinazole® <Al EBI7} &

g o] g oA o

2 wAEd APUH o

= A -

T
s
N
o

¥ ARYgs dxsta 8¢9 e Ay s Agded,
FHAFH BAEIYE Hhong I A
g & o AT & 7} A e
doAAA &I} dHAAEHRE Hrol AESH] A AEHEES ok
a2A ZdeS AMged, At 2 ol Aoy kresoxim-methyl

of HF-HA W disl, 7811 fluquinconazoleo] BA ol thal] thi F=2

Table 6. Control efficacy of the chemicals substituted with those of the
standard spray scheme against white rot and bitter rot.

Disease incidence and infection
frequency (%)

Plots gii)g;cal aprg?ggtigi White rot Bitter rot
Dis Inf Dis Inf
Standard - - 3.0 19.0 1.6 1.6
3-Flu fluazinam 5. 25 0.0 12.5 0.0 0.0
3-CAP captan 5. 25 1.2 15.0 0.0 0.0
3-Kre kresoxim 5. 25 0.0 9.1 1.2 3.4
4-Flu fluazinam 6. 9 3.7 16.0 0.0 0.0
6-Chlor chlorothalonil 7. 10 3.0 16.0 1.1 1.1
8-Fluquin fluquinconazole 8. 10 41 21.7 1.0 51
8-Sam samzinwang 8. 10 45 315 1.0 3.3
Untreated - - 23.6 73.0 8.0 8.0

* refer to Table 5 for chemicals in the standard spray scheme
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7 . A A azoxystrobin, dithianon, folpet, iminoctadine-triacetate
v Wy
1) 2001 %= A 3¥

BAQ o Ay = 449 13Y JHEHA
Aol captan, 5¥5Y 93} %o Az®AI AGE HAE 98] imidacloprid
5 =4z, 549 25499 propineb, 69 9¥ol&= AT (A7 E-E )
flal  ditjianons X Awirb A FE7] AAQ 69 250 AlFS AlE
g=d 2 A7IA S Fdes &l Sl 2 el A 100704 8 el BA
S A5 4T FAAE @ oFAD 3FH ] vl 712 (35kPe)
At o]ZEE 0, 10, 15, 20, 25, 30€ ol 352 oA 1007H4 2 A
o BAE ¥ 1 AR/A dER REa A&HVHE ZAEY 74
g = oAl A3 glol W3] 100704 & el SR A HF ALl 7
4 269 BAE A AF AAFHEY WAE fl@l  iminoctadine-

A el AE3F

2

o

s ded e

triacetate® F A& X g3

= 243

2) 20029 %= A3

20029 el = A 69 2590l fAE HEsta HFES A=, S
Admepzt gelete] 0, 10, 15, 20, 30, 4592 &tk 59 SeAE EE
WAA A Fste]l AHAE xS, 68 10d= AF7IZE Foll ZAE

Uy SAeHrt Joermz oE wWAlsty] $3] dithianon XS ow, 6€
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259 Avp A2k Sl 4Fo] FA] fAlE oFAl 559 uol dial
¥ 69 2698 7oz 8Y 5UA 45Uz dA|9] AAE AEEA

3N
ra 10, 20, 30, 450 zhzhe] okA|E AFETE o] wi3] 100704 o] Ao
e AYrt oA A¥ I 4590 HE= 89 59 Ao EAE A 2 &

Ay o] MAS 98l iminoctadine-triacetateE o] A¥x g1 8Y 25

ot &2

(N

Ao t}A] iminoctadine-triacetate® FH AEFT oFA A¥ FF Il AH

of w7t A7ER ¥AE Ae A Buest 4dee Taa.

o Ay 4 37
1) 20019 = A3
o] A%

s N

rot

69 256U FAHEFANAN TAE A FAEAA Y A&
40% ot e Qial (Table 7-1), 2 5 #A&L F43] T71se] A
2o RE 1094 He d BAE AL HAHoAM o] 37.4%° 23
3L, 3094 He dele ZaEo] 649%] @dlon e uj$ vol 30
AdA H= G7A 22%AEAT (Table 7-1). o123k 3tollA kAol F 7ol

3
=4
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Table 7-1. Duration of protective efficacy of the chemicals against white
rot (2001)

Disease incidence and infection frequency (%)

Days

from Azoxystrobin  Dithianon Folpet Iminoctadine  Untreated
sbray’  Dis Inf Dis Inf Dis Inf Dis Inf Dis Inf
0®B” 00 78 0.0 2.0 00 157 00 2.0 0.0 4.0
0 (@A) 00 00 0.0 39 0.0 2.0 0.0 0.0 0.0 4.0
10 00 00 1.1 52 1.1 5.0 2.2 6.1 47 374
15 00 82 0.0 39 1.1 148 0.0 4.0 1.1 464
20 00 157 1.1 11.1 1.1 11.3 00 59 22 BT
25 21 298 00 275 44 364 34 494 22 689
30 00 100 44 240 22 434 11 331 22 649

a) : Chemicals were sprayed on 25 Jun. b) : bagged just prior to chemical spray ; ¢) : bagged

just after chemical spray

AR oAl Aol o APE&L AA stopA 1

P
W e FEom v

Al HHee ofd AE F 302e] Astln
ot} ol ofAl 1= BE RALYT nmsE A9 ol Aeh ek
A ool Aozt AwA W] YR stob Yol JhF AnE AL

2) 20029 % A3
2002 ol = A el e
RolM = e 2ozt Qo] 4 204 A0l TA =
Al 45U Aol 180%2 AEe] 22994 2 Aol
2090t} (Table 7-12). A@AAD 69 25A7AA FA2 o= 153%7} 7
Aol 33%7F YHIEY, 22 < folpet¥} azoxystrobin @ TolAd= Y
&o| 77t 2.2%F 2.4% e odvs oz 2ud o
T FAI7}

Angds Jebd o=m M 4 Advk (Table 7-2). #FHAAA



E¥ = azoxystrobing Al d %A EE FAGE & Aolrt AT

Table 7-2. Duration of protective efficacy of selected fungicides against white
rot (2002)

Disease incidence & infection frequency (%)
Azoxystrobin  Dithianon Folpet Iminoctadine  Untreated

Days
from

a)
spray - Dis  Inf Dis Inf Dis Inf Dis Inf Dis Inf

0 00 24 26 227 00 2.2 29 8.0 33 153
10 00 24 29 241 13 114 29 6.8 204
15 14 438 29 288 12 214 49 226 70 337
20 26 41 41 349 53 237 13 404 104 365
30 26 44 45 320 60 260 58 438 160 536

45 38 152 92 811 116 695 267 763 180 56.0

a) Chemicals sprayed on 25 Jun.

] glo} Z Aol7} Ao B o= o]E 3oFAe] W
oA Ztel 7]9lske Aom ATE AL azoxystrobin®] WA E = A A
A gatol gzl a3yt AuldE Ao FaHAnt o5 ofAle W WA

e PHIAAFEH] wror EowW  gzoxystrobine 45%, iminoctadine®}
dithianon< 30 28]3 &3 1597HA A&4 FFo Ty AAzA ) A%
¥ Aoz uestt (Table 7
dithianon 25¢ WA A Al &8 + U= A2 FTH A

u!

of
fo

-2). wekA  azoxystrobin, iminoctadine %

A3A AEFYUYNSH WA A9 X285 Ho A&7
Lyt Alol A 7bE HIHEHAl A8 = Iminoctadine-triacetate:=
Z|EH o2 HeAGAl ojHAE HFHA S dd A9 =2 Axe A

2395 YeEE ez g vk A (9 2000), strobilulin Al A=

N
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Apd el A Y (Kim and Uhm 2002).
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o A A% AV APee AR ANE B (Fig 1) L A77AA

s Fol dojt Aoz 24T = AT FAAGE
AlARE 79 179 oFAl Ax Ao AF did S AA A SAE Zsld a2

BTAE A& HAolMY ALl 742%4 HA=H (Table 8-1), ol =

AZI7kA 9l A FEER & ¢ duh olH e AR gdd el il
o

Zol o Ax

Ad Al kAl Ax T BAE e HFAHAAY FHEEo]
iminoctadine-triacetateo] /] 51.6%, ¥ il azoxystrobin X oA 33.4%=
A Ak vrolxda a2 F 289 74A ofte] ool oy AEHFHow 2
25kt (Table 8-1). = W&ol lojM® A A1A3d FAgolA 89%
dort okA Ao e XEHH o7 ol =4, iminoctadine-triacetate®] 7
T 18 %o AgolA 22%% AT MALRFTE Alde] A3 Td4F AEHA
o2 uvrolxthrt 28U Fo Mo A= 42% = thA] WSSk (Table 8-1).
g azoxystrobun A2 FellAE A Fdo A osf 21%% volx=
ol 18 ¢ A7tx] W-so] gl 8¢ 149 AIRAVNAEFE 28959
Aol E oS vrelx 1.1%° &3 dt} (Table 8-1).

20029 =9 AldAIE Ao mE Adeel 719 Hlszete] oAl A 2 Yol
A A7dEmRY Holdas oy M so] vobxth 20029 AY
ol = FAHEE Z+zre] AHel ol FA+=dl iminoctadine-triacetate ] 2] -9l
Ae a9 Eo] 57.9%A=d 15 286%7F HHEe dUWx Ho W go] A

A EZdt}h (Table 8-1, 2). o]#3 7+ AF3Fol A iminoctadine-triacetateS
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99 A3, ARAALZRE 005 79 256 AAA B L] 54%
A&Aow velgon 1109 ¥ 89 599 AelAt W] 172%%

AA =olH Tt (Table 8-2). 3+A azoxystrobin 8] 79 Fx g Ao 7+
¥ &5 iminoctadine-triacetate A 27Xtk A A ol 74.0% 3 &S
284%% A zFol7} At} (Table 8-2). o] &g+ A3Fol A azoxystrobine] 3|
289 E AAde AAMALETE 1045 72 1699 Ag7hA 2y
o] 77%= ol ot 20¢ F<21 7¥€ 1599 AgHy o o] thAl F7t

ST (Table 8-2). A&l #1 9@ 27 I Bugs) Ao wxg

N

Table 8-1. Transition of curative efficacy of the chemicals against apple
Ezvhlte) rot by the time between the infection and chemical application
2001

Disease incidence and infection frequency (26)

Date ]f)riﬁ Iminoctadine-triacetate Azoxystrobin
SPHavIiE  bagging Disease  Infection Disease Infection
Untreated 89 74.2 8.9 74.2
7, 17 0 5.6 476 2.1 334
7. 25 8 3.2 51.2 2.0 34.0
8. 4 18 2.2 235 2.2 41.4
8. 14 28 4.2 26.2 1.1 35.8

Table 8-2. Transition of curative efficacy of the chemicals against apple
E?Vhite) rot by the time between the infection and chemical application
2002

Disease incidence and infection frequency (96)

Sllj)rigfin lf)recl)sr;? Iminoctadine-triacetate Azoxystrobin
g bagging Disease Infection Disease Infection
7. 5  Untreated 28.6 579 28.4 74.0
7, 5 0 16.3 37.7 11.6 545
7. 15 10 9.8 31.8 7.7 44.1
7. 25 20 5.4 35.7 109 48.8
8 5 31 17.2 50.0 179 63.5

olAbe] Ay EHE HIATAC imnoctadine®} azoxystrobing #FH %S

|

Hell disl] 43 A=Y AxgdE Uty 1 g3+ BHdde HY A
Zro] A x WME3FA %Il iminoctadine-triacetate®] A ¢ 238 ZF7}1dE=
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Table 9. Fungicidal spray schemes for detecting the effects of the
chemicals sprayed in early growing season on the control efficacy of the
latter chemicals.

Ser. Spray sequence in each plot

No. P T 5 p 3-Fol 3-Cab 3-Thi 4-Azo Cont.
1 4.10 Thiop Thiop Thiop Thiop Thiop Thiop
2 5,10 Sys M Sys M Sys M Sys M Sys M Sys M
3 5.25 Propineb Folpet Cabend Thiram Azoxy -

4 6. 9 Folpet Folpet Folpet Folpet Folpet Folpet
5 6.25 Dithian Dithian Dithian Dithian Dithian  Dithian
6 7.10 Azoxy Azoxy Azoxy Azoxy Azoxy Azoxy
7T 725 Iminoct Iminoct Iminoct Iminoct Iminoct Iminoct
8 8. 10 Tebucon Tebucon Tebucon Tebucon Tebucon Tebucon
9 8.25 Samzin Samzin  Samzin Samzin  Samzin  Samzin

Thiop : thiophanate-methyl ; Sys M @ systhane M ; Dithian @ dithianon ; Azoxy

azpxystrobin ; Iminoct : iminoctadine-triacetate ; Tebucon : tebuconazole ; Samzin

iminoctadine-triacetate + difenoconazole ; Cabend : cabendazim
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& g 2 JFe A= A

o] ARolM= 33| atelvt FAlE el 1 5o ofAl= HAY FdEA I
=), 33]2F] ofAl ] Fol whel 43} o] 59 7} ofA| o] HFHA W WA
o] & Aol7t yElon 53] oA Ax A FAE HE G
W&o 2 Aok AMeh 2 F P F=EHX A 5329 dithianon®]
ZFg-Qld cabendazim¥} L Al7]o] AdEAE AEIA B RN A=
2345 YERgo] dithianon®E Fol EAE 2 HA A T
Yz Fro] A= AR dithianon X0 & WHo] Z71gl=1], 53] thiram
7} propineb A EXFAE & Zo 7 ZFU13Y (Fig. 4). AFHASH 9
oy Aol Aol wlg Sold Fo] =l A Ax AHI H 5o
BTAE A BA A B I e &S vusrRE e
B AE Fo TAE A HdolA Tl sy o] vobx 1 A
= ofAlel whEl Wl 2 Aot dE ALE HaEoe] glon 1wt 4F
ol-gsto]l AsoF AIZAAZE AAHAT (Y 2000). °o] HPANME= HFE
So wHlgolyt e Eo] Yol o dithianonol A RF 5713
IR 33| Ak AwtAle] Sl wel FAedHve A2 e 5ol #
A E Ao 28l thiram®] 73 -$-oll= 2 AA ] 2o oaiaz Ty
AdeE 2F F7Hed (Fig. 4), oldgh @42 1997d =9 AgeA %
#owb Atk (9 2000). RAHE ofAle] Ax Fo] W go] Frbeke B¢
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100 |

50 [
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Fig. 4. Effect of chemicals sprayed at late May (26 May) on the
suppression of white rot by the chemicals sprayed latter.

* Fol ! folpet ; Dit : dithianon ; Azo : azoxystrobin ; Imi :@ iminoctadine-triacetate ; Thi :
thiram ; Cab : cabendazim
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Tl AxHe gFE oA HAFHASH AnIHE A A=
cabendazim TolA 7+ Al AE Fo BAE HE oA wH
azoxystrobin®l Al 1.1%7} 2w st 7 o] 2le] £d3s] A=At (Fig 4 ).

33| Aol A kAl S FYd 2 oA BAE AA B2 HAdolM Y HF
W& S-S Table 109 et l=d], AA7|dAM % Z 2ol 7 YERRT
Propineb¥} thiram& AFEZgE G A o] W &o] 7}7F 6.3%<F 55%<0d "Ea|
cabendazim®¥} azoxystrobing 2FE3 Fol Ao T Eol 47 1.1%9 0%E=
Hoz Ao 33|ake] kA7t HF WAldE 2 TS VA= oem yE
Wt (Table 10). 2] 3 33 Ao propinebg A X3+ o} 1 3o AHFA=
A g5 vlas] Bd ezl Ay
9] propineb& A ¥E3F 3-Proo| A& 6.3%4 F o A1 71¢] propineb< A3

Al 3L
"ol ool HHFHASe WAl 295 = A= et (Table 10).

e el 34%3%U=

u

¢

Table 10. Effect of the chemicals applied at early apple growing season
on the final control of major diseases.

Disease incidence (%)

Treatment White rot Bitter rot Alternaria Marssonina
Dis Inf Dis Inf blotch blotch
3-Pro 6.3 36.3 1.6 1.6 0.0 1.0
3-Azo 0.0 12.5 16 3.6 0.0 0.0
3-Cab 1.1 1.1 1.1 1.1 0.0 1.2
3-Fol 3.3 11.7 1.8 1.8 11 1.0
3-Thi 55 20.2 2.1 2.1 1.0 1.3
Cont. 3.4 16.0 2.7 6.6 2.1 1.2




Ao ® UER=dl cabendazim AXFoA = FEAE] 1.1%0 EFFPo
} propineb AXEFA A= 36.3% 12| 3L thiram TolAE 202%2 ¢ & 2
ol & YUEtl AT 33|29 Al GAW el o= Ax IS v
Aoz yetwtoy fgrud gl 49Ad 28 dAsHA = ¥t (Table
0). ZLglar 20029 =l = AFHdd a3 AT ge] 4% A=, 33
zpo] AatAle] Firel WE Aol A HA &gekth (Table 10).

o]} zEol Abde] AE Z7]ol AMEE A7 HF dAll b vl
2 IS A A AF7HA S ok gle dE AR ARl #A
2R o] ddS Ags AW & glth ohRt cabendazime AFHAM W
of IAYPAFE At AdATFER (Y 2000) ASHE7|HE AAd dxE &
ol7] wiitel A&7l AWE T

azoxystrobin® A $E o] dAFoA BHIEH H A&7|HE FAbstE AY

oA 4597 AgH BEEN} A HArhE HOE (Table 7-2) o= A=
Aol A5e Ao AZAd oldd Ayel 94912 s F3s 4y &

2. AEAANA A F719 AAe] WAl ARIHLH D WA YA
EEEE
20019 APeNA Absk %2719 59 ol 38 AEAE WP
A, AvHA e HE AR 2 9] d Aoz vEed,

A5 719 ddAE W8T 45 ofd A3yt A e HEH

D AEEE - G A FAFF 1594
2) W AFTHA S Y AdE &85k Table 8% 22 7] Ay

=
(Basic)S #Ad3ch ddxe] Ao 332 AdA|Z = azoxystrobind}
cabendazime] ©] <3 Ao =x YEWO Y 3 A3+= benzimidazoleAl Ay A =

SRl s FAAI FdF¥E = 7 U A gARdd=



Collectotrichum gloeosporioides®t. C. acutatum® 27}A ZFo] gled], ol

==

% 32} benzimidazoleAl iAol s Aol HF glerm= (fLE
1996) 1 Al7]el| o] FAE AET A vAHo] Awst JlzAdo] V] WE
o cabendazime A8t = ATt wEla o] A Al 33| AdAR=

azoxystrobin .2 A A a9t}

Table 11. Fungicidal spray schemes for detecting the effects of the
chemicals sprayed in mid-season of apple growth on the control of white
rot and bitter rot.

Ser. Date Spray sequence
No. sprayed Basic 02F1 02F2 02F3 02F4  02F5 02F6

1 4. 4 ITA ITA ITA ITA ITA ITA ITA
2 5 2 SysM SysM SysM SysM SysM Sys M Sys M
3 523 Azoxy Azoxy Azoxy Azoxy Azoxy Azoxy Azoxy
4 6. 8 Fluaz Fluaz Fluaz Fluaz Fluaz Fluaz Fluaz
5 6.25 Dithi Metir Trflox  Chloro  Dithi  Dithi Dithi
6 7.10 Folp Folp Folp Folp Metir Trflox Chloro
7 7.25 ITA ITA ITA ITA ITA ITA ITA
8 8 17 Tebu Tebu Tebu Tebu Tebu Tebu Tebu
9 8 28 Samz Sanz Samz Samz Samz Sanz  Samz
Sys M : systhane M ; Dithi : dithianon ; Azoxy : azpxystrobin ; ITA @ iminoctadine-triacetate ;
Tebu : tebuconazole ; Samz :@ iminoctadine-triacetate + difenoconazole ; Fluaz : fluazinam ;

Triflox: trifloxystrobin ; Chloro : chlorothalonil

O

649 o FAlZ+= fluazinams AAP=dl, o] AT o] Ao A3%

A1del AgelA HFHaASH BAEde a2 =4 XPou gAY A

W 2 Aol azoxystrobino] o= =LA $-HEA ol H Aow A7ty

Ak mebA 69 A o 433 At Al 2= fluaziname] A e Ao R Ao

of.

sk=o] 53] At A2 dithianone] A EH A=, o kA= HAd=
= !



TolA HFHUASHEA dal] = FAEATE Jde Ao dePey 1 ¥
of gAY WAZAI A w2 ARl W KA R o] Al7]e] 53 kA7t
sloms Ao wfolpets AT 22ja 7Y sk TIANTH 93| XA
R gRHR e Aget AARHye] WAlE 9@ iminoctadine-triacetate,
tebuconazole, 47 o] AA =

ool Al oAzt 7|7 AxEs AAdsta 53]x9] dithianon thAl
metiram, trifloxystrobin 22| 3l chlorothalonils& Z+2t oA+ Ax =8 2FA] 3
i, B 63]AF9] folpets HA] 3T AR A xS st HEE
A5, AR, A9 2 A4FHE BAEdE Ao 20029 =

o= ¢ Walt WASA ol olE Walol W AAE A Ttk

=

LR s BU =L
2002350l = W Aol Aol ofAle] thAl &t el AA uEhbA kst
ou AEF7Y FAlE HF WAEA] o= AL FFo] e AR e

wou AFx719 fAlAY F Aol yEhAl Ftrh 02F104 02F3714

=

Table 12. Control of white rot and bitter rot by the spray schemes in
which the mid-season chemicals were varried.
Disease incidence and infection frequency (%)

Plots White rot Bitter rot
Disease Infection Disease Infection

02F1 2.1 8.3 21 42
02F2 12 14 12 12
02F3 30 37 10 10
02F4 54 54 09 09
02F5 28 54 31 38
03F6 22 22 10 10
02F7 21 28 12 32
02F8 12 12 16 23

* refer to Table 8 for sequence of fungicides in each plot.
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71342 e (Basic) 53] Ake] ARt hE=3 HAE Fdet HEHA S
wel W g QlojA AHe AolE Hth (Table 12).  Dithianons
chlorothalonil® A g 02F3 A %A% S e wggo] 54%c°|d ey
metiramS 1A 3+ 02F191 A= 1,2%9° &3 3ste] & *o]& YEMN AT (Table
12). a2-d A gAEde] Slojds e g Aolrt WHHA gkl
basicoll A 2.1% % t& + Xt} thh =

712 AxFHe 632 ofAQl folpetS metiram, trifloxystrobin %
chlorothalonil® tiAl gt 29 HFHUANSH SAgZHdd= 7 Ao]7t Al
U g d A g o] oA E metiramE A 02F40) A 3.1% = thE ok
Al AT 2o =9kt

o3} ol A% 7)) kA ole] 7hA

ARIH e B 27 FRY 09 F2444 49H R (FRA 5 108D

ge v SR PG TIA e ARUE e 8Y F
A E 79 Sk o] SR E ol BE (MR 1984, B 1992 fiks 1999 )
bl AE7} A9 FREE Aol A wwel AmsEE Aeltt wekd 7

Qs ol AZF A kAo PARTRE AT + w1 % F

of HEE oAl WA YARAR FHECK wep WAL Rste] el w
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Table 13-1. Spray scheme for assessment of contribution value of
individual fungicides constituting a spray program (2001).

Ser Date Fungicide sequence in each experimental block

No spray Complete -Pro  —Fol -Dit -Azo -Imi -Teb  —Sam
3 5. 25 Propi - Propt Propi Propt Propi Propi Propi
4 6. 9 Folpet Folpet - Folpet Folpet Folpet Folpet Folpet
5 6. 25 Dithi Dithi  Dithi - Dithi  Dithi  Dithi  Dithi
6 7.10 Azoxy Azoxy Azoxy Azoxy - Azoxy Azoxy Azoxy
7 7.25 ITA ITA ITA ITA ITA - ITA ITA
8 8 9 Tebu Tebu Tebu Tebu Tebu Tebu - Tebu
9 &8 28 Samz Samz Samz Samz Samz < Samz = Samz -

* Propi : propineb ; Dithi : dithianon ; Azoxy @ azoxystrobin ; ITA iminoctadine-triacetate; Tebu :
tebuconazole ; Sam @ Combined formula of ITActadine-triacetate and difenoconazol

Table 13-2. Spray scheme for assessment of contribution value of
individual fungicides constituting a spray program (2002).

Ser Date Fungicide sequence in each experimental block

No spray Complete —Azo -Flz -Dit -Fol -Imi -Teb  —Sam
3 5.23 Azoxy - Azoxy Azoxy Azoxy Azoxy Azoxy Azoxy
4 6.8 Fluaz Fluaz - Fluaz Fluaz Fluaz Fluaz Fluaz
5 6.25 Dithi Dithi  Dithi - Dithi ~ Dithi Dithi  Dithi
6 7.10 Folpet Folpet Folpet Folpet - Folpet Folpet Folpet
7 7.25 ITA ITA ITA ITA ITA - ITA ITA

8 8.17 Tebu Tebu Tebu Tebu Tebu  Tebu - Tebu
9 8.28 Samz Samz Samz Samz Samz Samz Samz -

* Fluaz © fluazinam
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Table 13-3. Spray scheme for assessment of contribution value of individual
fungicides constituting a spray program (2003).

Ser Date Fungicide sequence in each experimental block

No spbray Complete —Azo -Flz -Met  -Fol -ITA -Teb -Sam
3 5. 25 Azoxy - Azoxy Azoxy Azoxy Azoxy Azoxy Azoxy
4 6. 9 Fluaz Fluaz - Fluaz Fluaz Fluaz Fluaz Fluaz
5 6.25 Met Met Met - Met Met Met Met

6 7. 10 Folpet Folpet Folpet Folpet - Folpet Folpet Folpet
7 7.25 ITA ITA ITA ITA ITA - ITA ITA
8 8. 9 Tebu Tebu Tebu Tebu Tebu  Tebu - Tebu
9 8 28 Sam Sam Sam Sam Sam Sam Sam -

* Met © metiraml
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2 dgS b7 33%9F 163% =2 =2 WA EIE YERY ST (Table 14).

20019 =9 A3 A3dE 1Y &d BAlFelA Y AR sH WHeS
33%A=d, ol it wHEol ¥ =2 T, = AURY 7AE & A=
folpet 3+ SFA|¥o]Ql it dithianone A 23F Um x| A= A
AAZ et A Aozt gle A2 Yttt (Table 14). 28] 3L dithianon<
o] 7195 gorma ol AFsiE Hol 23]y ¥ WAEHE =I5 A
= At (Table 14).

gl AFHASHY AAAAERE W AT HEE]
16.3%°] A=, azoxystrobin< -9 7| & i Y =] A= 5 G 7]
& & Ao Uetutt (Table 14). o]3 o= Zopd A7 ofAl= A
FHA R WA dojA W AA mHel FAAA ZrF EAQ Ao=w

H
mlru
i
)
1
e

.

vElyktl. = propineb, iminoctadine-triacetate, tebuconazole @ A% & ub
WAA 23 A9 AABHA Fhoy AEAAd = AY VA5 3 o=
e 3, azoxystrobin WS Aol A X514 Ed 1 FAAA = o] 7]
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Table 14. Effect of omission of single chemical from the spray calendar for
apple on the control of white rot and bitter rot (2001)

Disease incidence and infection

Date frerequency (%)
Chemicals White rot Bitter rot
Plots :
omitted .
omitted Disease Infection Disease  Infection

untreated all - 20.9 71.3 31.0 34.1
complete none _ 3.3 16.3 1.6 1.6
—pro Propineb 5. % 3.4 188 2.7 6.6
~fol Folpet 6. 9 56 26.1 3.7 3.7
—dit Dithianon 6. 25 11 294 4.4 11.9
-azo Azoxystrobin 710 35 12.3 1.8 1.8
~imi Iminoctadine - o5 39 28.0 15 1.5
~teb Tebuconazole ] 10 38 384 2.3 2.3
—sam Samzinwang ¢ e 30 185 1.8 1.3

walth e o] opA: 89 A - Fadel AYsE 1 AZAA pd® B
=

of ¥y AEFAAES A gAsks AL

CEEE, o 1 okl E HEshE AYleE o fde] FaE] W
QAo FRAUG

o] 1.6%°] =,
-Azo, -Imi ® -Samoll A= ol AL o]t §la U A FdAE BT
Aol 7ldE 3 FHoe=z  yElykth (Table 14). wWEkA  azoxystrobin,
iminoctadine-triacetate R 4312 e @A WA Ao = F3Fo

g zez waAt. 1 9 gRoAgwe WAl R Jos @
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th 2003d %= A9
2003 =9 71t o] AR W) ) Ths 711l 5 el A 8e7bA] €

ANE el 713 Foll 58Y 7t 1,162mme] H7F ® 3, HHFHA ol A

Table 15. Effect of omission of single chemical from the spray calendar for
apple on the control of white rot and bitter rot (2002)

Disease incidence and infection

Chemicals Date frerequency (%6)

Plots omitted White rot Bitter rot
omitted Tyr e Tnfection Disease  Infection

untreated all _ 347 67.3 12.9 12.9

complete none _ 21 24 21 42
-Azo  Azoxystrobin 5. 23 17 17 15 15
-Flz Fluazinam o ¢ 23 2.3 1.3 1.3
-Dit Dithianon 6. 25 0.7 0.7 1.6 1.6
~Fol Folpet 7. 10 25 3.2 2.1 2.1
-ITA Iminoctadine 7 95 3.4 34 1.2 1.2
~Teb  Tebuconazole ¢ {7 2.2 2.2 21 2.1
-Sam Samzinwang 3 28 16 16 1.1 1.1

°of 4ol W2 79 FoE 20¥7 M7 dEE S9Ad S Ry
(Table 1). o]&g 714 =13} A
AZ FFHgHely g w7 A4 A2 20029 %9k A9 Aolrt ¢l
AL, 20019 % Hupes e8]y o Aok v ZAAFHEE 2dd o] A
d& FAg LA = A HAEHA koot 2003d == diws] WA o]
Wol o] AFE Al#te oY AHFog AT WAEHE HA4T F AT

20039 % Fef e FoAM ] R e
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el o= e A a2 ddd Aem FAHAJAG adHy dHeS
31.8% = 2001d%=9] 34.7% %1t 238]3 utoki=dl (Table 16), o] d¥%= AA

24 Ads] A 4 gloh oldd 7 AFelA Sd dE oA I s
A = HAESE 42 A2 AA4HAY (Table 16). 2003

=9 2o B43 /1A ZHdAE azoxystrobin, fluazinam % dithianon
A Ao dolA F-o Vs Ao yeiwt 22y 79 sk o] 59
A ¥ iminoctadine-triacetate, tebuconazole % Atz ZE A V]| =
=t (Table 16), ol o5 oAl HAFHAFH g A gmado] &3
Aoz FEHey 28l 20039 % FFAA &l gl = AFE Ao 7)o

S @ Ao Yegern O AEs A 7H sk o] F9] 359 Al =

Table 16. Effect of omission of single chemical from the spray calendar for
apple on the control of white rot and bitter rot (2003)

Disease incidence and infection frerequency(%6)
Chemicals Date ‘White rot Bitter rot Marssonina blotch

Plots omitted omitted
Dis Inf Dis Inf Dis  Defol®
untreated all ~ 318 969 172 191 100 965
complete none - 58 412 42 63 165 22

“Azo  Azoxystrobin s o4 45 gog 23 6.1 379 16.4
~Flz Fluazinam g g 96 513 32 71 614 205
~Dit Dithianon ¢ o5 49 597 52 114 641 291
~Fol Folpet 794 67 s4 21 78 82 117

ITA - Iminoctadine 7 o4 145 814 94 112 262 48

-Teb Tebuconazole

*®

5 117 828 46 6.4 39.9 16.0

“Sam  Samzinwang g 99 151 83 52 112 178 43

a), defoliation
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o2 Ysjx ) o]o wha| dithianon, iminoctadine-triacetate % A%l <2 A 9]
71 & st +=dl 53] iminocadine-triacetate®] 7]od =7} =okth 18lal 7Y
A Ao Qo] A azoxystrobin® tebuconazoleg A 93 RE kA 7} Ao 7)o
£ st =, TR AR Fo] 7|odE g 3T A VATt M =AU
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Table 176] LFehigich w2 SAAETolA ofAl A 73 o] %A
2 4e HAoNe] grYMewe] w¥Ee uY dithianond A9 BE

kAl A kAl AE S BAE e R EHEo] HaFon
dithianono| A& W Eo] 238 =713, #9&L dithianond A3
ojatie BF A4 (Table 17). v A Ao 7= F7tE 9
TAAE A AV AFHEZ Ax7EAo] 30d= sofwed 7 ofAle
Fx Ao BAE A A IHE F FHES AEA] 1594
A AEFo B Ekor} dithianong A 9)d BE oFAlo] lojA A
ol W go] 9 A= ALY WErE It (Table 17). &

= H7tE 9% 4 FAAAMY #Y9E% iminoctadine-triacetate9} A S Al
olsta b AR Fo|M el v R oA AE Fo| 743l (Table 17).
add V= HrbFolAe] kAl Aol o wHE 9 Adge W
¥ th3 kAl A Al 13]9] A sle] BAE 4
& oMo Aifolmr b FdF o et o] ALH AL oy Z}
N = tholl dxEs dAol os) AR7F W= Aow AdE

N

H

N

mlm
)
o

_70_



o] 3 o] dithianons A& RE A7 Am&HE HeERUAEH, 2

==

£ % azoxystrobin¥ tebuconazole

=

HEAY AA T ARG FFAQ

difenocon— azole¢] #HIo] oz X7 8&

i
)
W
o
W
rr
poU)
rlo
ot
re
ot
pou)
o

2 A7 folpete] Yt iminoctadine-triacetate®] |5 &= AW slr] L&s)
th 29d < Kim and Uhm (2002)& AFHN ] A, A4s B

o] W F Wy A7 ol Fuad, HPEN e mEAG ALE T

—

deo] gloemz BAREAY AR HAF7F sbed Aow FAAY a9
folpet, azoxystrobin 1@ il tebuconazole® HEFH 2 &Ho| tha) "¢ =&
A85ZHE Yed oy 7]oJx= #H 7ol A tebuconazoled o =

Ao 2 VAT folpet® azoxystrobing B FE o] % HE wA o= 1y

Table 17. Curative efficacy of the chemicals sprayed at 15-day interval in normal
spray program and those sprayed 30 days after each omission of chemical in the

programs for detecting the contribution value of the chemicals constituting the
spray progam (2001).

Disease incidence and infection frequency (%)

Time

- Date of white rot Bitter rot
Chemicals - ved bi?lgg%f 15-day 30-day 15-day 30-day
Dis  Inf Dis Inf  Dis Inf Dis Inf
Folpet 6.9 bef 49 109 00 178 00 00 00 00

aft 0.0 6.7 00 43 00 00 00 00
bef 11 121 160 321 11 11 21 21
aft 113 421 190 454 00 00 00 00
bef 130 438 223 427 22 22 00 00
aft 48 162 64 217 00 00 00 00
bef 135 365 133 32 00 00 11 10
aft 00 320 95 335 12 12 00 00
bef 33 227 112 366 11 11 00 00
aft 11 147 22 221 00 00 00 00
bef 24 166 21 301 12 12 00 20
aft 00 204 26 304 00 00 00 24
a) 100 apples were bagged before and after chemical spray, respectively.

Dithianon 6.25

Azoxystrobin  7.10

Iminoctadine  7.25

Tebuconazole 8.10

Samzinwang 825

T FFol gl Aoz yEun ol d%

rlo
rr

TAE A5 dF, el

)
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Table 18-1. Fungicide sequence for spray schemes of different spray intervals
(2001)

Ser. 15-day 20-day 25-day

No. slgaa;% q Chemicals Sg?:;% q Chemicals 311)3:;% q Chemicals

1 4. 13 ITA 4. 13 ITA 4. 13 ITA

2 5 5 Sys M 5 b5 Sys M 5 5 Sys M

3 5. 26 Prooineb 5. 26 Dithianon 5. 31 Dithianon
4 6. 9 Folpet 6. 15 Folpet 6. 25 Folpet

5 6. 25 Dithianon 7. 5 Iminoctadine 7. 20  Iminoctadine
6 7. 10  Azoxystrobin 7. 25 Azoxystrobin 8. 16 Tebuconazole
7 7. 25 Iminoctadine 8. 16 Tebuconazole 8. 25 Samjinwang
8 8. 10  Tebuconazole 8. 25 Samjinwang

9 8. 25 Samjinwang

* JTA ! iminoctadine—triacetate ; Sys M : myclobutanil + mancozeb

20019 %= FAH g oA AFHYASHL 673%7F HEdEH 21 F 347%7}

=
T Aol Il @AY AEES vl vtol A&l 0.9%° =33



ol ®E 43 ol W (Table 19). oleig AFolA 209 14 4
EAANA BREAH S AL b ¥R 159 4 BEPE A
o A5 280§ e 259 hd AEPRY AL} 05 o

St (Table 19). 2093 25¢0 HZAA A= 169 14 AEZAARTE 23

20 7+7A AFEA A A E propinebe] 2]l 25 7+A AFE A A A=

Table 18-2. Fungicide sequence for spray schemes of different spray
intervals(2002)

Ser. 15-day 20-day 25-day

No. Sg;;id Chemicals Sg;;%d Chemicals Sg;‘éeed Chemicals
1 4. 4 ITA 4. 4 ITA 4. 4 ITA

2 5 2 Sys M 5 2 Sys M 5 2 Sys M
3 5. 23 Azoxystrobin 5. 23  Azoxystrobin 5. 26 Azoxystrobin
4 6. 8 Fluazinam 6. 12 Fluazinam 6. 23 Fluazinam
5 6. 25 Dithianon 7. 3 Dithianon 7. 15 ITA

6 7. 10 Folpet 7. 23 ITA 8. 17 Tebucon
7 7. 25 ITA 8. 17  Tebuconazole 8. 28 Samzinwang
8 8. 17 Tebuconazole 8. 28  Samzinwang

9 8. 28  Samzinwang

propineb¥} dithianone] W& +=4l (Table 18-1), propineb< 7] % 7)ol A
AT euol Ao A9 7]e3stA] E§ 3 dithianone H9 7]oE 3o
o] oFAlE AXdW HEHAFH WHE P fd&o] 23y Fske A

o= szl vk vk (Table 14). 209 % 259 HA XA AN HFHA &

% FHrlol A g st o
g 20019 % FA e el A o gAY FHES 129%A e BF Ty

o A EdE 1593 259 k7 Az gl A Aolrb e 209

A AEAANA v gk @AWY Aol ARSI g A
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gol N 159 1A ALk A9 Aol 7} gl

HE Aoz AzbE g

Table 19. Controls of disease incidence and latent infeciton of apple white rot

and bitter rot with the spray schemes of different spray intervals (Yongchon,
2001).

Disease incidence and infection frequency (%6)

. Spray White rot Bitter rot
intervals (days) - - - - - -
disease infection disease infection
15 3.2 16.8 09 09
20 0.7 12.8 1.8 6.6
25 1.9 79 0.6 0.6
untreated 34.7 67.3 12.9 12.9

1} 20029 =
20029 %= AT e AFHA e AHEE2 67.3%%U=d 1T

37%7F BT BARe) 7S 120%A A S T

fs

g uh go] 21%, 3.8%

S

27% =2 o E3glon, erxueo duge

Table 20. Controls of disease incidence and latent infeciton of apple white rot

and bitter rot with the spray schemes of ditterent spray intervals (Yongchon,
2002).

Disease incidence and infection frequency (%)

Spray

intervals (days) ' White r(?t ' ' Bitter r9t '
disease infection disease infection

15 2.1 83 2.1 4.2

20 3.8 3.8 2.4 45

25 2.7 89 3.0 51

untreated 34.7 67.3 12.9 12.9

2.1%, 2.4%, 3.0%= YEFTE (Table 20). ¥ WA &xhed oA 156¢ 4 4

ETSE 259 114 RET ol A9 Aot AU & YN FAL
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of Al ztel7t fllont 204 1HA AxFolAE EHES 159 oy 25¢
27 AE Ao mlE Eokth o]lE 20¢ % 25 17 Az A 15Y 14
AEAA 7re A FAQ AolE B 20Y 3HA AF A AN E folpeto]
agla 259 34 A Al A folpetd} dithianono] #1€] ¥ o] It} o]& F 7}
A AgtAle]l HAFHUA W WAl tig e E BY folpet> AT Y
of thal o] 3HA EFAY (Table 14) A2l 7]olE o} (Table 15)
dithianon& 9] 7|12 3 Ro=w 937 vl 9t} (Table, 14, 15). wpalr] o]
Aol A o5 kAl Yojxmel #Ho] g TFeAe] e Aew A

= At

O

T oA WA= AT el A ZFelrt ;I AFHA S S 3F
of WAAA FEoE AMEHE 7Y 3k iminoctadine-triacetate$t 849
A - Z=49] tebuconazoled] 93 X Z7F Hoz AEZ Ao Lojux A A
L= A 7bed AR B 4 oy gAelAE 1Yd ARFAE 7Y
g 4 gl ol 1593 2697 Frelle A Aol7t glithe HE dd=
of Ay wirrpA R Al XA S 5 F Ue AR ddEHATH

BAS 497 M 494 g F= B ge Ao A 04 o



Hof ol 2A £49 & ek webd] FolAuNE 918 ALAA Aol
Segyst 2ARe WA $AHew welnolol shu AP B

25-71 o]l ZAd ¢ glermg o Ho] WA FeHor adsjop &
[e)

LA g 27 A87bs Al 1289 HAET A%

AR R P

D &2 oAl ¢ 20019 % FoF A AE, A5E7] AZF ol st
= ofAlel W WAl WA= GF 2A T Aol 59 skl 33k &

E8 8%9] AT A|(Table 99 1&&W WA LIS A
2) 4% P& GAA PEE M6FA 1894

3) W 59 26900] FAHAE HESL oholo] AxF F BAE AYD
109 69 AE AAT W AN FA)He] 12

indexol ¢ Asle] ZAFETH

]

of

Table 21. Curative efficacy of the fungicides which can be applicable at
early apple growing season against sooty blotch

. % of fruits belonging to the disease index
Chemicals

- + ++ 4+
Kresoxim—methyl 90.9 6.8 2.3 0.0
Azoxystrobin 789 21.1 0.0 0.0
Fluazinam 60.0 35.6 44 0.0
Metiram 31.1 489 20.0 0.0
Cabendazim 9.1 59.1 295 2.3
Thiram 97.7 2.3 0.0 0.0
Folpet 22.2 66.7 11.1 0.0
Captan 39.1 435 174 0.0
Untreated 0.0 2.3 134 84.3
* - 1 no symptom ; + ! slight symptom which can be completely masked by

coloring ; ++ @ light sooty still be visible even after coloring ; +++ : heavy sooty at
harvest
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F e Aoz Ay At
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20, 2599 2t T w3l 1007449 Hdel ¥AZ HAed, FAYTE 59
3190 AE AR EA wAS
Wol weh AR wEeE 2AedY 1289 2AE 109
2 w/eA fasgsd, delw

k.

Table 22. Fungicidal spray sequence to develop spray program for bagging
practice

Ser. Date Fungicidal spray sequence

No. sprayed B-01-1 B-01-2 B-01--3  Untreated

1 4. 2 Iminoctadine  Iminoctadine Iminoctadine Iminoctadine
2 5 b5 Systhane M Systhane M Systhane M Systhane M
3 5. 31 Polycaptan Fluazinam Methiram -

4 6. 25 Iminoctadine  Iminoctadine Iminoctadine Iminoctadine
5 7. 20 Dithianon Dithianon Dithianon Dithianon
6 8. 16 Samzinwang  Samzinwang Samzinwang Samzinwang

59 sl AAlE A FAE dxzTelA 6€ 15¢d SAE A%
Ao = 70.9%7F dHFg oY I F 55.0%= o] HwW Aol stE A=
Are] ZAZolAuk. 2y 1389 AdoAe FEx = (Table 21) o] 2F

oA Btk 1569 43A FAE AfedddE Tecy ¥ e o 4F



3onmrh 94 e AR AT ofF YL SR T LFe 4449
DR 2 o

2 4-5Km "o e=do= 1

g, L@ es &3 B-0l-14 & | AE 25U Fo FAE HY
S2H e Aol A ¢, fluazinam= &3k B-01-2 (Table 22) oA %=

AR Pe 59 Sl FAT AFE hERTIA 44%7 W4

= o] Aef glo] wAlEHE HA7] o

Table 23. Effect of spray schemes for bagging practice on the control of
sooty blotch and leaf diseases

% of fruit belong to

disase severity index® Diseased leaf (%)
Treatments® Days” for sooty blotch
Alternaria Marssonina
) A blotch  blotch
15 96.4 36 00 0.0
B-01-1 20 8.8 132 00 00 0.8 0.8
25 91.1 89 00 0.0
15 685 315 00 00
B-01-2 20 684 304 13 00 0.0 1.8
25 217 623 145 14
15 694 286 20 00
B-01-3 20 543 413 43 00 05 0.6
25 400 533 67 00
Untreated 15 29.0 550 159 00
control 20 164 522 313 00 1.8 44
25 3.6 364 364 236

a), refer to Table 19 for spray sequence and date of each spray
b), Days from chemical spray to bagging for detecting the protective efficacy of the
chemicals sprayed prior to bagging against sooty blotch

¢c), — . no symptom ; + : slight symptom which can be completely masked by
coloring ; ++ : light sooty still be visible even after coloring ; +++ : heavy sooty
at harvest

End}

g ZE Al7lel BAE A Al AR g s EHeS
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Table 24. Effect of chemicals sprayed before bagging on the control of
white rot and bitter rot among the bagged apples.

White rot (%) Bitter rot (%)

Chemicals” baD;; q

Disease Infection Disease Infection

6. 9 71 145 0.0 0.0
Polycaptan 6. 15 1.0 49 0.0 0.0
6. 20 53 94 0.0 0.0
6. 9 2.4 12.8 0.0 0.0
Fluazinam 6. 15 2.2 21.3 0.0 0.0
6. 20 56 26.0 1.1 1.1
6. 9 2.6 14.8 0.0 0.0
Metiram 6. 15 0.0 8.2 0.0 6.1
6. 20 2.8 14.6 0.0 0.0
6. 9 1.1 14.6 0.0 0.0
Untreated 6. 15 2.3 12.7 0.0 0.0
6. 20 4.6 35.7 0.0 0.0

a) ; Chenicals were sprayed on 31 May

ol 33)tel WiXE 3F opAle] AT WA AN} BAgHOmE B

T4 WA 297 =2 iminoctadine-triacetates &3 WX gtk 17 d)

20029 % APl = 33 AFe] kresoxim-methyl> 2= Wl s H]ulA
i o3

)
= A FEYI Qo 2R iminoctadine-triacetateE wo| a4 Havt ¢

oAl ef g AT} (Table 25). 2002 =9 33] 4 oAl X d&
dient 159 o) wE 58 239 olflen, ddkes 2 A=

obAl AHE 259 Fol 1819 FasHelvh

2002 ol = HlaE AR AR dojAth A T 1
S A A= AUEe A HLdlon, kresoxim-methyle] A & 7}

bV = TYA" 94 12 YAESHE YEAY (Table 26). 2002



7oA 72% BE7F DAY okAE AP FeldE AL zolrE AT
(Table 26). w&bA 332k dtAle] FF<F #AIgle]l dithianon-iminoctadine—
tebuconazole-4x1 ko] =A R AAlE AxsH AXINASBIER ==
el Ao wAE fle Ao® e = SAE A8 R

Ao ARSI Bl W Es 2 A, B4R 4 A9 @

Table 25. Spray sequence for developing a spray program

Ser. Date Fungicidal spray sequence

No. sprayed B-02-1 B-02-2 B-02--3  Untreated
1 4. 2 Iminoctadine Iminoctadine Iminoctadine Iminoctadine
2 5 5 Systhane M Systhane M Systhane M Systhane M
3 5. 31 Kresoxim Azoxystrobin  Polycaptan -

4 6. 25 Dithianon Dithianon Dithianon Dithianon
5 7. 20 Iminoctadine Iminoctadine Iminoctadine Iminoctadine
6 8. 16 Samzinwang  Samzinwang — Samzinwang Samzinwang

st Fdort AFHASTH S FAE dixTolA 43%7F EAG =Y Hdd
T9F A9l vzt (Table 27). 12t 33| Akl kresoxim-methyls 22
B-02-1eA &= Lol d8 AL 33| 2ol ze@ebS A2 g B-02-3¢ A

rr
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Table 26. Effect of spray schemes for bagging practice on the control of
sooty blotch and leaf diseases

% of fruit belong to disase . o
severity index” for sooty blotch Diseased leaf (%)

a)
Treatments B N s i Alternaria  Marssonina
blotch blotch®
B-02-1 92.2 7.8 0.0 0.0 2.7 1.8
B-02-2 755 20.3 4.2 0.0 1.3 2.8
B-02-3 87.2 6.3 6.5 0.0 0.7 3.6
Untreated
control 2.1 26.4 33.2 39.3 3.8 7.2
a), refer to Table 22 for spray sequence and date of each spray
b), - : no symptom ; + : slight symptom which can be completely masked by
coloring ; ++ ! light sooty still be visible even after coloring ; +++ @ heavy

sooty at harvest
c), Disease incidence of Marssonina blotch in untreated plot where the fungicides
were completely omitted was

Table 27. Effect of chemicals sprayed before bagging on the control of
white rot and bitter rot among the bagged apples.

L) White rot (%) Bitter rot (%)
Chemicals
Plots Disease Infection Disease Infection
Kresoxim
0.0 6.0 0.0 0.0
B-02-1
Azoxystrobin
1.0 0.0 1.1 1.1
B-02-2
Pol t
oeaptan 48 2.3 0.0 0.0
B-02-3
Untreated 4.3 35.7 15 0.0

a) ; Chenicals were sprayed on 31 May



o2 3879

2 2 kresoxim-methyl®]

)

ot oF

2o Wl = ek

hvA
s

ot

ol
=2

o~
=z E MoM MFE .._m_l = oy ™ 5 o
. =
TN Ho TN o P wm o PR
| 0 =T P a A © o
5 R g T X - = W o o o L4
W BT B o= T o Eil = L
‘.#rv g N _Z_.* 5 N W b= ojn oy SR A N
on = Yo o 20w T o <K mH PN
o o <EEr A =2 BN
W £ oo ) i O S N
N o E3 ﬂww%ﬂ% P
e 0 s Jl ) T v I
o g cﬂ __ iy B W oy Mﬂ %o oo % MM iy
X L8, PgE 0 Ealzzifad
® 08 3 G WEﬂA;HomoﬂAﬂﬂ'H
vy L0 3 T oﬂmqﬂdogu
A A N op ® "o =0 o oF o S n& T mO
V X ) S Wi o X EE = ,ﬂl —_— m 1H..E .y
= w9 B o S L o ooy B LS "
op m N n| Mo = O N P o AR
DT ~NT 0 ~ ™ o~ .
- M oop L w N ol Mo o W X & W B ok
R ~ MR ﬂ%%ﬂg%wﬂm%
S Ay _.\._.._ Moo ) ol R " T WL
G a ol w o T o Mo X A
S s BN ﬂA_.E Jw — BN B zr No O# 13 Nlo
T -~ noM R ] op E
o N T s W o O Bo= g > w °%° n
oy B i o) W N Z Fogr oo o= M &
B E 7 T R¥Z oy TEE LT L
ERC o = = S
_ﬂﬂ Ty X =n Pz o] _ m & ¥ m ® ow B
&lﬁiy Mo 22 K o & AR ST %o
T N S ! mo@wﬂm%@ﬂ,@wg
bl w g N o =3 ﬂ s NI _ g © oz & o
ol T o 0 ok d]ﬂ T oo TR T T o I R
oo K ® T . o, 5 = - S
° = = = = = Wy N o
mﬁmﬂﬂﬂuﬂ S WW%% Eﬂ%a«ﬂaﬂ%mﬂﬁa%(wx
K e . A oomo B e L S I
T <M A X o EK Nlo _— e
T T RK o R Bawt s LT EE S
IR S =
0T o xRN o

- 89 -



AL

AAE A4 (Table 28-2), Z-7+o] WA Z3E A48T

Table 28-1. Fungicide sequences in 25-days intervals spray scheme for cv.
Fuji in 2002
Ser Fungicide sequence in each experimental block (2002)

Date
No. sprayed (2F1 02F2 02F3 O02F4 O02F5 O2F6 O02F7 02F8 2F-unt

1 4. 4 ITA ITA ITA ITA ITA ITA ITA ITA ITA
2 5 2 SysM SysM SysM SysM SysM SysM SysM SysM SysM
3 5 .27 Krx Krx Krx Krx Trx Trx Dit Dit -
4 6. 23  Dit Flu Dit Flu Dit Flu Krx Trx -
s AN IAS g IAC IIAC ITACITAS

6 8. 17 Teb Teb Teb Teb Teb Teb Teb Teb -
7

8. 28 Sam Sam Sam Sam Sam Sam Sam Sam -

* ITA! Iminoctadine-triacetate ; SysM: Mancozeb+Myclobutanil ; Dit @ dithianon ;Krx :
kresoxim-methyl ; Flu:Fluazinam ; ITA+Cap: Iminoctadinetricetate+Captan ; Trx:
trifloxystrobin ; Teb: tebuconazole ; Sam : Combined formula of iminoctadine-triacetate and
difenoconazol

Table 28-2. Fungicide sequences in 25-days intervals spray scheme for cv.
Fuji in 2003
Ser Date Fungicide sequence in each experimental block(2003)

No sprayed 03F1 03F2 03F3 03F4 03F5 03F6 03F7 03F8 03F9 03F10

1 412 ITA ITA ITA ITA ITA ITA ITA ITA ITA ITA
2 5. 3 SysM SysM SysM SysM SysM SysM SysM SysM SysM SysM
3 528 Krx Krx Krx  Krx Krx Azx  Azx Azx  Azx Az
4 6.25 Dit Dit Flu Met Dit Dit Met Flu Dit Dit

ITA+
Cap

ITA+
Cap

6 8 5 Teb Teb Teb Teb Teb Teb Teb Teb Teb  Teb

5 7. 14 F500 Trx Trx Trx Trx Trx Trx F500

7 822 Sam Sam Sam Sam Sam Sam Sam Sam < Sam  Sam

* Dit: dithianon ; Flu : Fluazinam ; ITA+Cap: Iminoctadine-tricetatet+Captan ; F500 :
Pyraclostrobin+Boscalid ; Met: Metiram
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2. 47}

20023 = 0] FAH oA o] HFEHH 7
o} 129% o ZAARLgye] oy P& 948%AtH 1 T 64.1%7F 92
T olde 949 HAt 20029l 8Y E& 11U A%

(Table 1) 63]x}9} 73] x}o] Ax7tAo] F¥ 32Uou} wlon} Hubxo= Hlu
2w WA asE dojRh 2y AEAA Fol & 3 7 A7 vk A
U AL detE HEA Al gl 2 Abo]7h YERg Tt Table 29).

Ulo
:\_I‘
au)
2
ok
lo,
e
ok
o
rlo
)
A
w
g

Table 29. Control of 3 major apple diseases by different fungicidal spray
schemes of 25-day spray interval from petal fall to late August (2002,
Youngchon)

Disease incidence and infection frerequency (%6)

Plots? White rot Bitter rot Marssonina
disease infection disease infection disease defoliation

02F1 2.8 5.2 2.1 6.3 24.2 2.0
02F2 2.7 3.6 15 4.9 61.9 10.5
02F3 16 16 0.9 16 304 11
02F4 3.2 3.2 1.7 2.3 26.6 2.0
02F5 3.6 3.8 1.7 3.6 2713 0.3
02F6 1.7 2.8 2.0 3.3 329 3.8
02F7 3.4 3.4 2.6 39 349 1.2
02F8 4.0 4.0 1.1 3.1 16.4 0.6
02F-unt 34.7 67.3 12.9 12.9 94.8 64.1

z) refer to Table 5 for spray sequence of each plot

o 43134e] AR thE 2 Y A] okl A5 Fds 02F1% 02F5, 18]t
02F29} 02F6S vlushd AFHASH I gbA o] WAl oA trifloxystrobin
¥} kresoxim-methylZtell A2l zke]7} i, 43| 2k kresoxim-methyle] #Y
A= 3L 53] 2o fluazinameo] W ZAAFH o] A F7FAtH(Table 29). 43]
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Zboll kresoxim- methylS Bl X353 53] 2}e] dithianon (02F3)¥ fluazinam
(02F4) 2.2 WolE F11 63] 2o &= iminoctadine—triacetate + captan thAl

trifloxystrobing ®] X3+ %o = dithianong AF&3F 02F30l A 324 3] 9
WAl ZH7E A Fokxlar AT WAl del= Ao Aozt A
(Table 29). ¥ strobiluinAle] F Al AAE 43| Aol A 53| A= wpHaL 4
3| A}ol| dithianon< w8k 02F77 02F8ol A+ AT YA SHI s@Ae] W
AZIH7} o oA A Fo] lATtH(Table 29). o3 o] 2002'd kol Al
dg 8Fo AEAAANA dFE ALt BARIHNAN LS 7T
odi 53 HAyHASHE A gAe] g WAEIdrt dAsHA] Foerw ¢

C a2 AFEREE S gAY ol Aoy AdE BHAT=

N

N 4o
I
T,
o)
iy

A4 G Fi WoBE o5 T Fo| We WyES Fa uA AFT
2ol Sl Apolst oRk Busl Atk aeld JEow wekehd 20024 %o
ARE e HEH F Y S ARAE e 2e 02F3e]H 02F6

2003 0] AFolA = ddee] HAolA WAEIHI 7 ¢53d 02F3
(Table 28-1)& 7] o2 3}al o]& thA] ofg] 7HAZ WPt AH 1071
of AXAAE FAYEY, o152 3339 oA wgt AA 2709 1FS v
a1, 7 aFolE 4813k Al s ZElshe 3% 5339 AE dElEtE 2

717} RS9l tH(Table 28-2). 2003 o] o] 23S Fadh of 3 x| ko] Al
Ababoll A ZbE el 7HAVIZE 5YRE 8Y WA 9 47 7to] 58U %t
1165.5mme] ®]7F gl (Table 1) 522 &3 714 oA, F4 g
TFol el HEUX S A w4 g 77 31.8%% 172% How #
Aol oM &S 100.0%P e L F 965%7F 99 F& olde I

i

ofN
o

T

rie

Lo

99T (Table 30). A¥Aom 3 BA&] wgrow 53 A% AGTdA
AR ge] AsA WAL, FFIA Y BB WPEE AUE

wBo} 34 Eolx oy 2003dxEe Eold 7| AL uEstd WA Egns
A e Aoz A7hETh

4 333k kAl WA wE W WA g zolE EASHZ] 9@l 03F
3~03F5°1 A= 33]AFell  kresoxim-methyls& ®lX &3l 48] 2ol  fluazinam,
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metiram % dithianone Z+zZF v X311, 03F6~03F8% 33 %}l azoxystrobing
w2 5kal 48] 2F9] oFAl = 03F3~03F50l A ¢t 2o vl webr olE 6%
AEANAE 3T AR QAS o|FEE FHo] lormz (03F59F 03F6, 03F4<}
03F7 2l  03F3% 03F8E  HX3H 33 %+  kresoxim—methyl3}
azoxystrobin®] W wWAldle] 7] E9e] AtolE H 4 JUTHTable 30). o=
g X AAAAM L W EAES Hlashd HFHA S olu A o] WA
o 9Jo] -+ azoxystrobin® 7] =7} kresoxim-methylS ZA 718t AL
2 YetstH(Table 30). = 43129 3F¢ °fAlE  Hlued 33 A4
azoxystrobing ®i x| & 7o metiram (03F7)¥} fluazinam (03F8)e] 7 HF-x
Mo 9 A B vlorEdE 2ol A g1l dithianon (03F6)3.Th
Eokvh 2y AAEHE A 7] == dithianon (03F6)o] &X1 =k
i, metiram (03F7)3 fluazinam (03F8)2 A FH AW o|v} gy Hla] 7]
L s =R o5& wiAIg Al FolA s Aol s
£3l= oHE Aoe® ATdFHAY. 28l 3329 kresoxim methylS Hl %]
3T AEAA MM 432 ofAle] HyHAMFHolt AR WA 7ol =

o vl SEekan, B oRAIZRel = A L) Apolr) glolont AR ) Aol =

rﬁ

0
ol
g
HU
>

o)
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Table 30. Control of 3 major apple diseases by different fungicidal spray
schemes of 25-day spray intervals from petal fall to late August. (2003,
Youngchon)

Disease incidence and infection frerequency (%)

Plots” White rot Bitter rot - Marssomna. -
disease defoliation
03F1 6.7 8.8 31.8 12.6
03F2 3.1 2.6 39.5 8.1
03F3 7.6 6.1 91.6 45.8
03F4 6.6 3.0 80.0 46.0
03F5 5.3 5.1 245 6.9
03F6 25 3.5 49.0 187
03F7 1.0 1.7 875 39.7
03F8 1.1 2.0 90.7 55.5
03F9 2.6 2.7 32.1 13.0
03F10 2.5 3.4 29.6 4.0
03F-unt 31.8 17.2 100.0 96.5

z) Refer to Table 25-2 for spray sequence of each plot

dithianon (03F5)¢] 71oJ%=7F =gt th3o 2= 33| a9 534k ofA|¢] WA
o W& W WA &I FolE AEI=H, 33 Fo= 9A] kresoxim-methy
¥ azoxystrobineg 72t Wi slal 43] A}l = K7 dithianons WX § o™ 53]
2}l F5003 iminoctadine-triacetate + captans 22zt v x| g 4F 2] A E o
el HEZHTable 28-2). 53] %ol F500S ®ixgt 79 kresoxim-methyl
(03F2)#} azoxystrobin (03F9)¢] =Fe]7} Ad o] HFEHX S ol g@Ag -
T8 AAFHge] g lojAx= A Aok IATH(Table 30). L&v
21 A7l iminoctadine-triacetate + captan®] BJX=® 4% kresoxim-methyl
¥} azoxystrobin (03F10)¢] X}o]7} F2lal A, 33 xtel azoxystrobine] Hj 2] ¥
03F10°1 4= AFHA S8 3 dAge] Wgo] 24z 25%% 34%<1 vk
kresoxim-methyle] ¥ X 03FlelA = 15 2% o] wHgo] 7217 6.7%%
8.8%u Hlar, AAFH oA Hs=3k 2ol 7t A TH(Table 30). 18] aL o]
m) oko| A Az} 7L E Qo) 53] trifloxystrobine] WX E H S = HE

gl Bue] Mge ool F 4ol o] 38Ae] T okAle] o
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3k zpol7F yeby . ZAFEY e o8] = kresoxim-methylS ¥l X3 03F5

IAA ol & & FF] AW b= HFH LAt
o 4 AEAAL 8 BAEE
= Aox waHAh

]
20030l AAR 1059 AxAANM AF-HH S Ao WAR=

AN4E Z2.F58F FFTAAMY AENF S 26592 e 24
T AXA A T

TAER FAFFAAME AFHATHE] F WAl tido]l HAR x - FA
TETA AddAE g dAe] F AN o] He ew dEA e
g, @A AEHm = A Tole T o7kA ¥ BFel dis) vl e WAl
A9E e A glerz (Y 1999) ols Z. ST dk AxAA=

=

gebd el gl Rom AZ4HAt WA o FEo
HEg Jhdsiof str®E 20029 =9 20039 %: X - TAE

0@ 259 17 A FLAAE Y o9 Y PALRE 27
1

C 27 SRl i AR AAle]

ofy
il

=
©

=

]_

38

o},

Olt

of Had T9FEdE SRHock R 259 1A AXAAN A x5
=S A xged 537} Hed, 2 % Age] A Axe 59 &
SPH 79 Fe7bA9 380 BAAY. 2AFEFAAE AT A

o WAsA Wi TR @AYo WANEE of FFe FAANE B4 B
AL 9FE doF S @A St ALPolq 2T FFo| ©

=
-
Auje = A= A9 fla S FAES S4 o] JlenR ofF 1w st
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FAES A8 Thed AXAAES At 20020l = G5 ol Al 2wl S

ARE oy 20030 = ©]E EBIQ fluquinconazole® ®F-Ath (Table 31).

Table 31. Spray sequence of 25-day interval in Tsugaru (Youngchon)
Fungicide sequence in each experimental plot

2002 2003

Ser. Date 02T1 02T2 02T3 02T4 O2I5  Date 03T1 03T2 03T3 03T4 0315

1 4 4 ITA ITA ITA ITA ITA 412 ITA ITA ITA ITA ITA
2 5. 2 SysM SysM SysM SysM SysM 5 3 Flg Flg Flg Flg Flg
3 527 Trx Krx Fluaz Krx Krx 5 28 Krx Krx Krx Trx Trx
4 6.23 Fluaz Fluaz Krx Dithi Dithi 6. 25 Dithi Fluaz Met Fluaz Fluaz

5 7.15 Krx Trx Igfp* Trx  ITT 714 Trx Trx Trx F500  Met

* ITA: Iminoctadine-triacetate ; SysM: Mancozeb+Myclobutanil ; Trx: trifloxystrobin ; Krx:
kresoxim-methyl ; Fluaz:Fluazinam ; Dithi @ dithianon ; Met: Metiram ; ITA+Cap:
Iminoctadinetricetate+Captan ; ITT: Iminoctadinetrisalbesilatr ; F500 ; Pyraclostrobin+ Boscalid

) NREA : GAA Y, MBUE 274 1534
3) A W
38 Aol A 58 7x <] A
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2002520 Aol A 5] Al -3tell ebA e W s glojA & Aol
3 1]

L Q9o 59 etE TUE-FEA S

=38k 71 2 A= 03THE A3t 47 Al oA AAHoz 487}

Ao WAl7E 7he St

tl
i
>4

olf
o

Table 32. Control of white rot and bitter rot by 25-day interval spray programs on
cv. Tsugaru.

Disease incidence at each plots in each year (%)

2002 2003
Plots” White rot Bitter rot Plots ~ White rot  Bitter rot
02T1 0.0 0.0 03T1 1.8 3.1
0272 0.0 0.4 03T2 0.0 19
0273 0.0 1.0 03T3 0.4 14
02T4 0.5 2.5 03T4 0.3 29
02T5 0.0 1.7 03T5 0.2 4.1

z) Refer to Table 9 for spray sequence of each plot

g olm el A v]sd vpep o] f-Eupete Al AR FFL TEO
2 AuEE A9E A fla iR FAFFTH EAH FRFY 98
i ome 2vkR FF TR wAAAE HE onrt fle Aow A7
Aok webd 27 EFF U FAAAE FA FFO WA F5E
Fatell gloma $2 FFo WAAMA Tl 27bF FE A& st A
S Adgdor & oz AZE =, folA HAT 559 AEAA Fol FA
5ol 7hg AEst AEA A 02T4 B 03T1Y Aoz ddkEc) 02749
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Aol 2AFOR A} gerEES] AEAel F7bstn Qi Hao)
= FAEES TAEE Aol ofUn M9 EE olgd e AbsadA

d=ow AujEs 497 Bernz ofryjdA e 2AAF e LAAA

ez 5w W4% a0t 9 Aow AAHUL. E FEFY A

A7bTH As BAREE o PAE 9 Gak ¥ FAm e F

== g EBIC ﬂuquinconazole—% A& wEbA] E5EF ois WA
2S5 Jdele dHele stei-EH 8Y FE7HAl 439 Ao WA el b

sheith. 2002 =9k 2003 =0 A EAAE Table 33-13 -2¢ YeER ATt
2) ANdAda s dTA 59 abgE, M26 s S5 16194

o] A3E FAS A A FFdedA 20029 FE5ET] FAE TFeAA
W o] 758%u H A 2]2, 2J4, 2J5 F 2]8dA= W &o] 10%
oldoll o 59 dtH-E] kresoxim-methyl-dithianon—iminoctadine-triacetate
+captan—- metiram® o2 AdA|ES AE3 2J3°) 4= (Table 33-1) ¥H &
o] 36%= AE&3t 7tsAol T Ao AFH A (Fig 5).
2003dell &= 712 ddEHEYg A EedgidE B8kl FA el
Aol W Eo] AdERTE vtol 544% ATt 7} Al TollA o] A&
B " vrol 3]5 gk g utb Alejstar AR 5% o] |E AAACR:
g3ddol e Aow A 53] ddikol b wAEdrt =3d 2]

W 2L AEAAQ J1elA o] B4R &l 21%2 ddime] Aol A9

= AdE

O{N
S
o

w
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A8k (Fig. 5). 28y 2J]3 3 3J1dAdE 7€9%549 539
iminoctadine-triacetate®} captane S&3=E FojdE=dH AT A AT A
F8e MuAsA 9o Aow AZHo] 003w e AE o F WAl

g =37 913l 3J1& ALsta E5F 53] Ak trifloxystrobin, F500 ¥ metiram

Table 33-1. Spray sequence of 25-day interval spray scheme for Jonathan in 2002 .

Fungicide sequence in each experimental plot (2002)

Ser Date — 00 o o a6 T 98
1 41 ITA ITA ITA ITA ITA ITA ITA ITA ITA
2 4.25 Flgq Flq Flg Flq Flg Flg Flg Flg Flg
3 520 Dit Trx Trx  Trx Krx  Krx Krx  Krx -
4 6.15 Krx Flu Dit Chl Flu Dit Chl Dit -

5 711 I’(I:‘aAp+ I’(I;?p—*— I’(I:‘aAp+ I’(I;?p—*— I’(I:‘aAp+ I’(I)‘?p—%— I'(I:‘?I; ITT N
6 8 18 Met Met Met Met Met Met Met  Met -

Table 33-2. Spray sequence of 25-day interval spray scheme for Jonathan in 2003.

Fungicide sequence in each experimental block(2003)
3J1 3J2 3]3 3J4 3J5 3]6 3J7 3J8  3unt
2 4.1 ITA ITA ITA ITA ITA ITA ITA ITA ITA

Ser Date

3 4.25 Flg Flg Flq Flg Flq Flg Flq Flg Flg
4 5 27 Trx Trx Trx Krx Krx Krx Krx Krx -
5 6.21 Krx Flu Dit Chl Dit Dit Dit Flu -
6 7. 15 IE?I; Met F500 Trx Met Trx Met Trx -
7 89 Met F500 Met Met Trx Met Trx  Met -

* ITA: Iminoctadine-triacetate ; Flg: Fluquinconazole; Dit:  dithianon ; Trx:
Trifloxystrobin ; Krx: kresoxim-methyl ; Flu: Fluazinam ; Met: Metiram ; Chl:
Chlorothalonil ; ITA+Cap: Iminoctadinetricetate+Captan ITT: Iminoctadine
trisalbesilate

S WX H(Table 33-2). L T 5¥3ts=H-E trifloxystrobin- dithianon-
F500-metiram®] =o.2 23 3]J304 (Table 33-2) B4 W] W&ol 1.5%=
stobx 2% AdAle] A E Bk o 5% Ao yYEuthFig 5).

ARkt om g AE A5gHE Yelle IAFAE daAs 37 v

T @ BeR dex Jdoer R ([jima, 1960) FAe] HEIMAES 587+
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Fig 5. Control of bitter rot by 25-day interval spray programs on cv. Jonathan.
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wAsa SAF FFME F2 gAYl AZE A akd @A A

A Qe AdA ol ol 7 7HA Wl dis died HAERE el of

A= /L, o= 3 FHoll ga] AR oW e 5o g LA
Fa7h a8 A %3 Aol BEolth webx eld FFo] 4 A&d
e A RS dids] ofHa Al mekM s A7e AN B
o] B7t9d Fx v} o] AP e FAEFFT HE&T F A 26U 14
of FEAAE g AW WAL 2 FAFT A&sto] 1 BAERE HA

1A= 2 i
7oA A B EF
Al it s et e A& E el M26W =5 161948 9] Golden
delicious ¥ Starcrimson 123l M9t 2] Gala 6\ Aol Z}7} 8-1554 A uj
do=

Ha =, olE FEE ude

L ARt Al A A A

VNEAH R FAEZY HELHE AIAAZ FL&Ped, ol A EFE F
Galaw AFTolBZ 7¢9 1049 53]atdl A ofAl AxE T, yuA F
e TAToIRE 89 e 634 AxIed bIAAE A F
T AxAAE A&t 88 T 63 F o] FAFFT tebuconazole thAl

metiram= B X @t} (Table 34). 20023 =2] Al & oA azoxystrobin®] Gala
of tal e FalE FHPgornz 2003dwe] APAE GalaFEol A
= 3349 azoxystrobing kresoxim-methyl® th A &}t (Table 34).

el 2003 dEe] Al gl A k2 S o] Al ~EISS fluquinconazole® HF

At olE 2T TS HAR drbERed el Aol wal E o
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Table 34. Spray sequence of 25-day interval spray scheme for cv. Gala, Golden
delicious and Starcrimson (Daegu)

Fungicidal sequence

Ser. 2002 2003
No a) b)
Date Site 1° Site 2 Date Fungicides
1 4 1 Iminoctadine Iminoctadine 4. 4 Iminoctadine
2 4. 25  Systhane M Systhane M 5 2 Fluquinconazole

3 5,20 Azoxystrobin  Kresoxim-methyl 5.27 Azoxystrobined
4 6. 25 Dithianon Dithianon 6.21 Dithianon
5 7.10 Trifloxystrobin  Trifloxystrobin 7.15 Trifloxystrobin

6 89 Metiram Metiram 8 9 Metiram

a) Golden delicious, Gala. b) Starcrimson c¢), substituted with kresoxim—methyl for
cv. Gala

(Table 35). ¥ d 2002d =9 A= 3320 azoxystrobing X3 &

=
ZetETol Ae ofsivt dAgong ZEpEFoA e gAY WA B30 o

Table 35. Control of white rot and bitter rot by 25-day interval spray programs on
cv. Golden delicious, Gala, Starcrimson, Brayburn.
Disease incidence(%)

Cultivars 2002 2003
White rot Bitter rot White rot Bitter rot
Golden delicious 0,0 97 11 5.0
Gala 0,0 4.6 0.0 1.3
Starcrimson 0.0 6.3 04 94
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Table 36. Spray scheme for assessment of contribution value of individual
fungicides constituting a spray program of 25-day interval (2003)

Ser Date Fungicide sequence in each experimental block

No sprayed Complete 8-krx 8-del 8-trx 8-teb 8-sam
1 4. 4 ITA ITA ITA ITA ITA ITA

2 5 2 SysM SysM SysM SysM SysM SysM
3 5.28 Krx - Krx Krx Krx Krx

4 6.25 Dit Dit - Dit Dit Dit

5 7.14 Trx Trx Trx - Trx Trx

6 8.6 Teb Teb Teb Teb - Teb

7 8.22 Sam Sam Sam Sam Sam -

* ITA : iminoctadine-triacetate ; SysM : myclobutanil + mancozeb ; Krx :
kresoxim-methyl ; Dit : dithianon ; Trx: trifloxystrobin ; Teb: tebuconazole ;
Sam : Combined formula of iminoctadine-triacetate and difenoconazol

gAele] 7113 4=E H kst th(Table 37).
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7% Hrt A= s A AEEe ZF oA g o] A
IR ow A¥xE A8 AdAE H WA o] A(F)e 7= 3 A
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S oAl ¥ RA gdol R V1§ # Ao P F Jov B
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Table 37. Effect of omission of single chemical from the spray calenda for
apple on control of white rot, bitter rot and marssonia (2003, Youngchon)

Disease incidence and infection frerequency

White rot Bitter rot Marssonina

Chemicals Date

Plots omitted omitted
Dis Inf Dis Inf Dis  Defol
untreated all - 31.8 969 172 191 100.0 965
complete none - 5.3 30.2 5.1 6.3 245 6.9

-krx Kresoxim-methyl 5.28 0.7 454 1.2 7.0 76.1 265

—del Dithianon 6.25 19 42,2 3.1 8.8 97.0 595
—-trx Trifloxystrobin 7.14 2.6 35,1 1.3 1.3 439 6.4
-teb Tebuconazole 8.6 7.8 73,0 5.8 149 91.7 653
-sam Samzinwang 8.22 6.7 54,2 2.3 6.1 771 48.9

* Samzinwang : Combined formula of iminoctadine-triacetate and difenoconazol
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Table 38. Fungicidal sequence of 25-day spray interval for farm
demonstration

Fungicide sequence

Time 2002 2003
1 4.10 - 4. 15 Iminoctadine—triacetate Iminoctadine—-triacetate
2 5 5 -5 10 Systhane M Fluquinconazole
3 5.30-6.5 Kresoxim—methyl Kresoxim-methyl
4 6.25 - 6. 30 Dithianon Dithianon
5 7.20-7.25 ITA + captan Trifloxystrobin
6 8. 10 - 8 15 Tebuconazole Tebuconazole
7 8 25 -8 30 Samzinwang Samzinwang

2003 =9 AxEe 20029 %= HAY N A Aol oAzt 2 A
2002d = AxAA A Ao A  iminoctadine-triacetate + captan¥}
trifloxystrobins Wl gk Ay} $2po] W WAl g vt Ekom g 2003W % 4b
EAAANAM = o5 A& 28]a 2339 A ~EIS1S fluquinconazoleZ T
A=l (Table 38), 17loll= °Fzke] o7k vt vhwk 2001 ol 159 1+
A AEA AN Al2" QI fluquinconazoled W =6 UPAF7Re] HEl g
zlol = gl Y fluguinconazole®] ©a 93, £ Al AHEl o= mancozeb©]
65% FrrEel e, ol o)y &} 59 predatorol WhE| F-AHZ G ol

gom g ol#d A& 1elsle] fluquinconazoled A& 3 Th.

e
= e WA BTk (Table 39). Telvh BAME 6% 7klA k2 243
o} RANE £2 FEQch
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